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1.1. 871 =4 vs. 283 (1)
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o HAMIF S0O| (reward/incentive)

The National Science Foundation: I
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Under the Microscope:

22 . £ $500,000

2 SHRIMP ON TREADMILLS

RPT SHOWS TAX § USED ON SHRIMP \ NOW
ON TREADMILLS, LAUNDRY ROBOT e

A Ih;imrl |'1-'g"|'ur|1 A, Coburn, M.D.
LS. Senator, Oklahoma
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Summative
Evaluation

Goal: To
check if it is
working well

Main User:
Research
funders/
managers

Formative
Evaluation

Goal: To give
feedback for
improvement

Main User:
Research
performers


http://www.youtube.com/watch?v=iScxISSRXTY
http://www.youtube.com/watch?v=iScxISSRXTY

) 1.1. 8718 54 vs. BR7 (2)
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« £ 9138 (A B) Z O{L HO| O Lf27p?
E1: MEE7t E2/E3: ©BAB7} E4: T2t

S : B(30), & H|E: B(2)
B &FSE(10), 7158 S Al2.8)
. Average A
Research| E1 | E2 | E3 | E4 |Average| or | NX/ | AVEIA08) (eightea)
1EEIS In In Kk
A 60 70 75 8 725 25 1.4 8.3 2.8
B 30 50 55 60 488 30 2 10 2.2

*: ((E2-E1)+(E3-E2)+(E4-E3))/3, **: ((E2-E1)*0.1+(E3-E2)*0.3+(E4-E3)*0.6)/3
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2.1. 713 (2-2)
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2.1. 713 (3)

* Transformative Research

» “Involves ideas, discoveries, or tools that radically change our understanding of an important
existing scientific or engineering concept or educational practice or leads to the creation of a
new paradigm or field of science, engineering, or education. Such research challenges current
understanding or provides pathways to new frontiers.” (NSF 2007)

Type
(a)

(b)

Description

Challenging conventional
wisdom

Leading to unexpected
insights enabling new
techniques or methodologies

Redefines the boundaries of
science, engineering or
education

Example

Continental drift model—at first controversial and then proved
correct 50 years later based on new analytical methods and
sampling of the ocean floor

Magnetic resonance imaging as a tool for monitoring brain
function, which greatly expanded the limits of behavioral
research

Research on Very Large Scale Integrated circuit design
methodology that led to the microelectronic revolution’s cell-
phones, personal data assistants, and supercomputers, as well
as intellectual framework of abstraction underlying most of
today’s computer science
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4.1, 77to] Lot 1: W24 vs. BHA
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. ALBERT 0.
2 ﬁ HIRSCHMAN
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Expertise >

e Overpromising (Hirshman 2002) vs. Challenging
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Reliability
Validity Does a measure Yyield
Does a measure or consistent values
Indicator measure what regardless of who
IS iIntended to measure? measures when or

where?




) 43. 7t 20F 3 A2 vs. 2B

2014.12.10

Scientists must be accountable for
public funding, and the funders have to
monitor scientists to be accountable for

taxpayers’ money.

e
letely autonomous at the sam

s cannot be comp untable.

e held completely acco

entist
tim

pilemma: SCl

Due to the nature of scientific research,
scientists need to be guaranteed of
research autonomy.
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4.4, 7o| L0 4 YE vs. SHA

e Optimizing under time inconsistency

1 I I I

T1 T2 T3

Impact
Tomorrow
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 “Since effort is hard to monitor, reward can’t
be based on it. So, a scientist is rewarded not
for effort but for achievement (Stephan 2011)
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« 0| = A E T} high-risk, high return®!7}?

o At (ex ante) vs. A= (ex post) B7F /A3 - 2| H|HZ S
o Atz TIMA| 24T 22 88, Ao =) 2EoA £3

Prospective Evaluation Retrospective Evaluation
Project A B
Expected Expected Chance of Expected Observed Observed
. Outcome Outcome
Cost Benefit Success Payoff Payoff Payoff
X 1 5 0.7 3.2 Success 4 Failure -1
Y 5 15 0.4 3 Success 10 Failure -5
Z 10 30 0.3 2 Success 20 Failure -10

Kim (2013)
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T able 3: Hypothetical R&D Evaluation Incorporating Ex-Ante Risk (Evaluation Grades)

|

|

2006 2007 2008 2009 2010 2011 2012

# of High-Risk (HR) 39 32 39 12 14 22 14
Programs
# of NonHR Programs 128 22 125 58 56 65 59
Mean Evaluation Grades 3.401 2.403 3.018 2.871 3.543 2.851 2717
HR -NonHR Differential

. 5 ; -0.022 0272 D.615 == 0.055 0.125 -0.895 -0.683
with HR Unweighted y
HR.-NonHR. Differential

: . 0.114 -0.184 0.755 === 0.171 0.271 = -0.808 -0.595
with HR Weighted by 1% : : :
HR -NonHR. Differential
with HR. Weighted by 0317 == -0.053 0.964 == 0346 = 0489 == -0.677 -0.462
2.5%
HE.-NonHR. Differential

. . D.6de == 0.447 === 1.425 == 0.795 === 0.755 == 0.099 0.305
with HR Weighted by SD ’ : :

*: p =010, **:p <005 *** p =001, SD: standard deviation
Source: Statistical Summary of the National R&D Programs (Performance Evaluation Bureau,
National Science & Technology Commission of Korea)
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5.4. B450F A 212 73 (1)

« Marshmallow vs. Polaroid
e Stanford experiment on delayed gratification (Mischel, et al. 1989)

 Teresa Amabile’s experiment on creativity (Amabile 1996)
 Highest levels of creativity require intrinsic motivation.

Heuristic Algorithmic
Summative Positive N.A.
Formative Negative Positive

Heuristic: tasks exploring many possibilities
« Algorithmic: tasks taking primarily a linear series of steps
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« ELARDF 72| B2 2

 Analogy to the principle of proportionality (in jus /n bello)

e Targeted vs. blue-sky challenges
« Rewards for targeted tasks can be set ex ante.
» Rewards for blue-sky challenges cannot be set ex ante.
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 Long way to go--

Planning & Evaluation (% Total R&D Funding) ‘

4.6

4.3

NATIONAL NATIONAL SCIENCE NATIONAL ENGINEERING &
RESEARCH FOUNDATION (US) INSTITUTES OF PHYSICAL SCIENCES
FOUNDATION (ROK) HEALTH (US) RESEARCH COUNCIL

(UK)
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Appendix: Research Evaluation for Risky Projects
as A Signaling Game

e Suppose two types of researchers
o H types: highly creative researcher taking up a risky project

o L types: less creative researcher shying from a risky project
* Note that creativity or competency is an unobservable quality

0 Research output: R+ > RL (as measured by # of papers)

* A researcher invest time and energy for scientific publication

o Publications then function as a (often imperfect) signal for unobservable
creativity or competence in research.

 Observing the researcher’s publication records a research
evaluator chooses an evaluation score: Ex > EL



Research Evaluation for Risky Projects as A
Signaling Game (2)

* Prior beliefs can be estimated from the R&D output database

 p(RylH): rate of honorable success, p(Ry|L): rate of dishonorable success

 p(R.|L): rate of dishonorable failure, p(R_ |H): rate of honorable failure

Separating

Pooling

Partially
Pooling or
Separating

H type publishes many
L type publishes few

Both types many or few

Some H and some L
type publish many (or
few)

Higher score for H type and
lower score for L type
(publication is a perfect signal)

No score difference (publication
isn’t informative at all)

Mixed scores
(publication is partially
informative)

p(H|RH)=1
p(H|RL)=0

p(H|RR)=p(H|RH) or
P(LIRL)=p(H|RL)

p(RyH)p(H)
p(Ry|H)p(H) + p(Ry|L)p(L)

p(RLIL)p(L)
p(RLIL)p(L) + p(Ry[H)p(H)

p(H|Ry) =

p(LIRy) =
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